Complexation of iron cation by sodium urate crystals and gouty inflammation.
Gouty inflammation can be suppressed by an iron chelator. We therefore hypothesized that arthritis associated with sodium urate crystal deposition could follow the incomplete complexation of iron cation with subsequent oxidant generation as the metal cycles through reduced and oxidized states. Urate crystals adsorbed Fe3+ in vitro and crystals collected from a human tophus had significant concentrations of ionizable iron. Urate crystals oxidized deoxyribose to a thiobarbituric acid (TBA)-reactive product, augmented luminol chemiluminescence by neutrophils, released leukotriene B4 from neutrophils, activated complement, and promoted neutrophil chemotaxis. All of these events increased with the concentration of complexed iron and were suppressed by the iron chelator deferoxamine or the .OH scavenger dimethylthiourea. These results suggest that some portion of gouty inflammation after urate crystal deposition could result from the incomplete complexation of iron with subsequent catalytic generation of reactive oxygen species.